ISq2a0 v

ATTACEMIN .

Paga 173 ar 2
SHUTTLE CRITICAL ITEME LIST - ORBITER

SUBSYSTTM *ACTIVE THERMAL CONTROL FMEA NO 06=3C =010% =2 REV: .5 .0F ¢

ASSETMBLY :FREQN THERMAL LOQP ERIT, oo -
P/N RI iMC276=-0018~1208 GRIT. EHIW
P/N VENDOR:RR42863 VENICLE 102 103 104
QUANTITY :2 LFFECTIVITY: X X X

7TWQ RIQUIRLED VHASE (3} : PL Lo X Q20 X DO X I3

REDUHDAH:Y 3 i A-PASS E-FAIL =-PAs

PREPARED BY: . k ] .
V55 G. TRAN
REL D. RISINGQUEFREL 2.
QE W. SMITH
ITEM:

CONNECTOR, FLUID/GSE HEAT EKXCHANGER.

FOUNCTION:
PROVIDES CONNECTION FOR GROUND COOLING OF VEHICLE FREION. AlsQ FUNCGETCT
A2 A RELIEF VALVE DURING FLIGHT.

FAILDORE MOOE:
FALL3 CLOSED., REILIEF VALVE.

CAOSE (3) &
CONTAMINATICON, VIBRATICON, MECHANICAL sm, GERROSION.

EPFECT(S) ON:
(A) SORSYSTEM (8) INTERPACES (C) MISSION (D) CREW/VERICLE

(A) LOSS OF OME RECUNDANT GSE LOCP RELIEF VALVE.
talcrn} HO Emﬂi

(Y FUNCTIONAL CRITICALITY EFFECT = IF SECOND RELIET VALVE FAILS CLSSED
UVERPRESSURIZATION WILL OCCUR IN GSL LOOF DUX TO THERMAL EXPANSION AND
RESULT IN POSSIBLE DAMAGE Ta MEAT EXCHANGER AND ONE VENICLE FREON 21
CCOLANT LoOP. THIRD ASSQCIATED FAILURE (LOSS OF REDUNDANT FREQN Coolad
LOOP) WILL CAUSE LOSS OF ALL VEHICLE COOLING, RESULTING IN LOSS QF CRIH
VEHICLE. REDUNDANCY SCRERN 'A' PFATLS RECAUSE VEMHICLE GSE LOOP HAZ NO
INSTAUMENTATION TO DETICT RELIEF VALVE FAILURES.

DISPOSITION § RATIONALE:
(A)DESIGK (B)TEST (C)INSFECTION (D) FAILURE HISTORY {IJGPEFATIDHAL OSE

(A} DEATIGH
DESIGN PROCF AND BURST PRESSURE FOR THE GSF 1oOP ARE 3175 AND 540 PSIG.
THE IUTEGRAL RELIEF VALVE, BUILT IN THE CONNECTOR, HAS A BEELIEF PRISIUS
QF 7% PS1G AND A RESEAT FRESSURE OF 15 PSISG. THE HEAT EXCHANGER,
CONMESTSER, AND THE INTEGRAL RELIEF VALVE PARTE ARE MADE QF STAIMLEIES
STEEL AMND THE SEALS IN THE RELIEF VALVE ARE TETLON. THESE MATERIALD AF
COMPATIRLE WITH FREOM L1l4-
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(8} TEST

ESTED FOR 100 MISSTON LIFE. THE 68T HEAT EXCHANGER BURST FRESSIRe -5
2440 PSIG. THE RELIEF va,&v: WAS LIFE SYGLE TESTED FOR 10080 GYELES,
VIBRATION TESTED AT 0.3 G4/KZ FOR 52 MIN/AXIS, AND SHOCK TESTED AT ~/-
30 &/AXIS.

ACCEPTANCE TEST = FUNCTICONAL TIST DURING ATR INCLUDED CHECE OF RELIEZT

VALVE RELIXF FRESSURE QF 77 PSIG WITH A& FLOW RATE QF 165 LA/HR AND A
RESEAT PRESSURE GOF 33 P3IG.

OMRSD = PERICDIC VERIFICATION OF THE CRACK AND RESEAT PRESSURES CF TxtT
RELIEZF VALVE. FREON CHEMIGAL ANALYSIS PER SE-S$-0073 DURING SZRVIZING.

(C) INSPECTION

RECETVYING INSPECTICON

RAW MATIRIAL AND PROCESS CERTIFPICATIONS ARE VERIFIED AY INSPECTION,
INSPECTION VERIFIES MATERILL AND EQUIPMENT CONVORMS TOQ SPECIFICATICON.
VISUALLY INSPECTED FOR DAMAGE. INSPECTION VERIFIES PARTS PROTECTION.

CONTAMINATION CONTROL .
SYSTEM PLUID SAMPLEY ANALYZED FOR CONTAMINATION. CORROSION PROTEICTION
FROVISIONS ARE VERIFIED BY INSPECTION. CLEANLINESS (LEVEL 200} I
VERIFIED BY INSPECTION REFORE AND AFTER ATF. ULTRASONIC CLEANING CF ‘
COMPONENTS IS VERIFIED BY INSFECTION.

ASSEMBLY /THSTALLATION
MANUTACTURING, INSTALLATION, AND ASESEMRLY QPERATIONS ARE VERIFIID 3Y
INSPECTION.

CRITICAL PROCESSES
HEAT TREMNTMENT, WELDING AND PASEIVATION ARE YERIFIED BY INSPFECTION.

TESTING

FUNCTIONAL TEST IS MONITORED FOR LEAKAGE BY INSPECTION.
HANDLING,/ PACEAGTNG )

PRODPER HANDLING AND STORAGT ENVIRCHNMENTS ARE VERIFIED BY INSPECTION.

(D) FAILURE BISTORY
{CAR AC3I64]) HIGH CRACK PRESSURE FAILURIS HAVE OCCUFREED. THREE RELITF
VALVIS CRACKID AT AFPROXIMATILY 125 PSIG, INSTEAD QF 5373 PSIG. THE
RELIEF VALVES WERE TESTED AT THE VENDCR AND NO CAUSE WAS FOUND FOR THI
HIGH CRACKX PRESSURE. ACCEPTID AS IS BEGAUSE SYSTEM PROOF PRESSURZ IS 5°
PEIG. .

(E} CPERATIONAL OSE
FIRST TWO FAILURES ARE NOT DETECTABLE IN FLIGHT - NC CREW ACTION
REQUIRED.




